Background Hospital re-admissions in decompensated cirrhosis are associated with worse patient outcomes. Hispanics have a disproportionately high prevalence of hepatitis C virus (HCV)-related morbidity and mortality. The goal of this study was to evaluate the factors affecting re-admission rates among Hispanics with HCV-related cirrhosis.
Introduction
The Hispanic population is the largest and fastest growing minority group in the United States (US), comprising about 15% of the US population; by the year 2050 Hispanics are projected to make up about 30% of the population [1] . Data from the United States National Center for Health Statistics (2007) identified chronic liver disease as the sixth most common cause of death in the Hispanic population, in contrast to non-Hispanic Whites and African Americans, for whom liver disease is not included in the top 10 most frequent causes of death [2] . While mortality rates from chronic liver disease in the United States have progressively declined during the past decade, this trend was not seen in the Hispanic population [3] .
Hepatitis C virus (HCV) is one of the leading causes of chronic liver disease and rates of HCV mortality are increasing, despite the overall decline in mortality from cirrhosis [3] [4] [5] . It has been projected that an aging population of chronically infected patients will lead to a doubling of the proportion of HCV patients with cirrhosis from 16% to 32% by 2020 [6] . Data have shown that Hispanics have a higher prevalence [7] , mortality rate [3, 5] , and faster rate of progression of HCV compared to other ethnic groups [8] . The Hepatitis C Antiviral Long-term Treatment Against Cirrhosis (HALT-C) trail has shown that Hispanics have a higher rate of de novo varices [9] , and several studies have demonstrated that the presence of esophageal varices in patients with HCV cirrhosis is a predictor of mortality and decompensated liver disease [10, 11] .
Cirrhosis, like other chronic disease states, is responsible for significant morbidity and healthcare costs [12, 13] . A high frequency of admissions has been recognized as an important factor affecting the rise in healthcare costs in the United States. The estimated cost of unplanned readmissions was $17.4 billion in 2004, which comprised 20% of Medicare's hospital payments. Therefore, readmission rates have been proposed as a national quality indicator and the search for modifiable risk factors for readmissions is considered critical to limiting healthcare spending [14] . Recent studies have shown that early hospital readmissions in decompensated cirrhosis are costly and associated with worse patient outcomes [12] .
Therefore, given the growing Hispanic population, and the disparity of the disease burden and the outcomes of HCV within it, we conducted this study in Hispanic patients with HCV cirrhosis to investigate cirrhosis related complications, to analyze factors associated with readmissions, and to identify any predictors for readmissions.
Patients and methods

Patient selection and study design
We retrospectively reviewed the electronic medical records of the hospital admissions of patients with a diagnosis of chronic hepatitis C (ICD-9 codes 070.44, 51, 54, 70, and 71) at an urban tertiary referral teaching hospital located in the heart of California's San Joaquin Valley between January 1, 2009, and December 31, 2012. Subsequent admissions from the first hospitalization were reviewed and grouped as cirrhosis-related or non-cirrhosis-related. Subgroup analysis was performed on patients with only cirrhosis-related readmissions. Stratification into Hispanic and non-Hispanic ethnicity was based on the demographic data available on chart review. Patients were included in the study if they had lab evidence of hepatitis C by either viral load or antibody to HCV (anti-HCV, ORTHO TM HCV version 3.0 ELISA Test System; Ortho Clinical Diagnostics) or HCV nucleic acid amplification testing (HCV NAT, Procleix TM HIV-1/HCV Assay; Gen-Probe Inc., San Diego, CA, USA) and evidence of cirrhosis based on imaging studies, liver biopsy, or clinical documentation of a cirrhosis-related complication. Exclusion criteria were: 1) unavailability of the data pertinent to the study; 2) death or discharge to hospice care; 3) liver transplantation prior to or during the discharge hospitalization; 4) other forms of liver disease; and 5) previously treated HCV.
We collected data on the presence or absence of hepatic encephalopathy (HE), upper gastrointestinal bleeding, gastroesophageal varices, ascites, spontaneous bacterial peritonitis (SBP), hepatorenal syndrome (HRS) and hepatocellular carcinoma (HCC) to evaluate the cirrhosisrelated complications in the study groups. Demographic data, available social history, including alcohol use quantified as amount of alcohol used daily, and routine laboratory parameters were reviewed. Child-Turcotte-Pugh (CTP) and model for end-stage liver disease (MELD) scores were calculated. The study was approved by the University of California San Francisco, Fresno Medical Education Program (UCSF Fresno MEP) Institutional Review Board.
Statistical analysis
Data were tabulated using Microsoft Excel and statistical analysis was performed using Stata, version 11.1. The baseline characteristics of the study populations were compared across the groups using Student's t-test for continuous variables and Fischer's exact test or the chi-square test for categorical variables, as needed. The Hispanic subgroup was analyzed for the association of various factors with readmissions. Multivariate logistic regression analysis was performed to identify predictors for readmissions. Statistical significance was set at P<0.05.
Results
Hispanic vs. non-Hispanic HCV cirrhotic patients
Of the 813 consecutive patient charts reviewed, 292 met inclusion criteria. Patients were subdivided into Hispanic (n=189) and non-Hispanic (n=103) ethnicity groups. Table 1 lists comparisons between these two groups. The groups were largely similar, except that the Hispanic group was younger, with an average age of 53.5±8.4 years (P=0.03), and had a lower albumin level of 3.03±0.7 g/dL (P=0.04) compared to non-Hispanic patients. Among Hispanics, 55.2% of females had a body mass index (BMI) >30 kg/m 2 compared to 35.9% of males (P=0.013). Of all Hispanic patients with HRS, 100% had a BMI >30 kg/m 2 , compared to 40% of patients without HRS who had a BMI >30 (P=0.012). Hispanics were also found to have a higher prevalence of decompensated liver disease with variceal hemorrhage compared to nonHispanics (P=0.03). A history of alcoholism was reported by 67% of Hispanics compared to 56% of non-Hispanics (P=0.065). The distributions of other cirrhosis-related complications (HE, ascites, SBP, HCC, and HRS) were similar between the groups. Various other relevant clinical and laboratory parameters in Hispanic and non-Hispanic patients are listed in Table 1 .
Readmissions in Hispanic HCV cirrhosis study population
In total, there were 136 cirrhosis-related readmissions, of which the majority (71%) were Hispanics, while only 29% were non-Hispanics (P=0.035). Approximately 70% of the Hispanics were in CTP class B or C. Among Hispanics, HE and esophageal variceal hemorrhage were the most frequent causes for the first and subsequent readmissions. Hispanics with readmissions had higher CTP class (B and C) (Fig. 1) and MELD scores (≥15) (Fig. 2) , and a higher rate of alcohol use, HE, spontaneous bacterial peritonitis, HCC, and variceal hemorrhage (P<0.05, Table 2 ). The presence of two or more cirrhosis-related complications was significantly associated with readmission.
Logistic regression analysis was carried out to identify the predictors for cirrhosis-related readmissions. Fig. 3 ). There 
Discussion
Hispanics have a disproportionately high prevalence of HCV infection compared to other ethnic groups [3, 5, 7] . For [15] . The rise in overall healthcare costs has led to an increased focus on readmission rates and the need to identify related issues to improve quality of care and costeffectiveness. This is the first study we know of to investigate HCV cirrhosis-related readmissions in Hispanics and identify predictors for readmission. Earlier studies have shown that re-hospitalizations among patients with cirrhosis are common and, are related to liver disease itself and portal hypertension. However, these studies have had predominately non-Hispanic populations [12, 16] . In 2003, Nguyen et al reported a growing burden of hepatitis C-related liver disease in a study using a Nationwide Inpatient Sample (NIS). They reported that the inflation-adjusted total economic burden of decompensated cirrhosis increased from $1.15 billion to $2.1 billion over a 6-year period (P=0.003) [15] .
A study by Volk et al that included 82% Caucasian patients with HCV cirrhosis identified MELD score, serum sodium, and number of medications [12] as risk factors for readmissions. In a study by Berman et al, with a population that was 83% Caucasian and included all causes of liver cirrhosis, the predictors for readmission were found to be male sex, the presence of diabetes, and MELD score [17] . Studies in minorities, such as one by Ganesh et al, showed that African Americans with cirrhosis had a higher number of hospital readmissions, though the study was not designed to identify predictors [16] . Our study addressed these shortcomings, as it included predominately Hispanics and identified variceal hemorrhage, HE, and CPT class as predictors for hospital readmissions.
Prior studies have shown variceal hemorrhage to be an important predictor for re-admissions, and Hispanics have a higher incidence of de novo varices [9] . While the presence of varices can indicate a more aggressive course and longer disease duration, it also provides important prognostic information. Studies in patients with compensated HCV-related liver disease have shown that the presence of varices at baseline was associated with a higher rate of mortality, HCC, and subsequent decompensation compared to patients who had a similar class of disease without varices [10, 11, 18] . While these studies underscore the importance of variceal screening and prophylactic treatment in HCV cirrhosis, Hispanic ethnicity in such patients amounts to a double hit, especially with respect to poor outcomes. The overall picture may well be further confounded by the socioeconomic burden in this group. In addition, the study sample comprised about 35% patients with CTP class C in the readmissions group compared to only 6% in no-readmissions group (Fig. 1) ; thus, the higher CTP class could be contributing to readmissions. HE is a common cause for initial hospitalization in patients with cirrhosis and, the hospitalization rates from HE are increasing [12, 15, 16] . In a study by Ganesh et al, HE was noted to be one of the most common causes for initial admission in patients with cirrhosis who had multiple admissions [16] . Another study found HE to be one of the most frequent reasons for potentially preventable readmissions [12] . HE is associated not only with decompensation and hospitalization, but also with poor prognosis and survival [19] . In our study, we found HE to be one of the most common reasons for first and subsequent readmissions and we confirmed its prognostic significance. CTP scores were also a statistically significant predictor of readmission for Hispanics, as HE is a component in the calculation of CTP scores. In addition, MELD scores were significantly higher in the readmissions group, as seen in previous studies [12, 16] , but were not predictors of readmission on multivariate regression analysis.
In addition to variceal hemorrhage and HE, our study found that readmissions were significantly associated with alcoholism, HCC, SBP, and two or more cirrhosis-related complications. No difference in the prevalence of ascites or the numbers of those taking prophylactic β-blockers was noted in the study population (Table 2 ). We also found that all of the Hispanic patients diagnosed with HRS were obese, with a BMI over 30; this could have been due to coexistent nonalcoholic steatohepatitis in these patients, as they tend to have more renal dysfunction [20] .
This was a single-center retrospective study with inherent limitations and biases. The etiology of HCV cirrhosis-related readmissions, as defined earlier, may have underestimated the total readmissions, as other causes, such as volume overload, infections, etc., could also be cirrhosis-related. The higher rates of alcoholism in Hispanics could also be a contributing factor to readmissions. Because of the retrospective nature of the study, social factors influencing readmissions, such as financial status, social support, etc., were not explored and will need to be addressed in future prospective studies. Additionally, the study cohort included patients who had documented evidence of HCV infection, whereas there may be other factors that could have accelerated progression to cirrhosis in this population, in particular alcohol use and metabolic syndrome.
In conclusion, CTP classes B and C, among other factors, were the major predictors for readmissions in Hispanics with HCV-related cirrhosis. The fact that the majority of these readmissions were due to HE and variceal hemorrhage warrants a shift in focus towards preventing these complications in this select minority group. Better disease management interventions with a focus on prevention, especially with regard to alcohol use, and the allocation of resources to improve cost-effectiveness and quality of care are the need of the hour. • Advanced Child-Turcotte-Pugh class is a predictor for readmissions among Hispanics with HCVrelated cirrhosis • Variceal hemorrhage and hepatic encephalopathy contribute to the majority of readmissions • Better disease management interventions with a focus on prevention are needed
